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Introduction
Perioperative bleeding has a negative impact on the outcome after cardiac surgery. However, it is difficult to disentangle the individual impact of perioperative anemia from that of blood products on the outcome of these patients [1] . The adverse effects of red blood cell (RBC) transfusion may partly be related to an increased risk of blood stream infections secondary to transfusion-related immunomodulation or contamination [2, 3] . This issue has been investigated in the present study.
Materials and methods
This study includes 2764 patients who underwent isolated coronary artery bypass grafting (CABG) from June 2006 to December 2013 at the Oulu University Hospital, Finland. This study was approved by the Institutional Review Board. Variables were defined according to the EuroSCORE criteria [4] . Cefuroxime 1.5-3.0 gr i.v was used for antibiotic prophylaxis.
Blood cultures were obtained routinely in patients with body temperature >38.0°C or any clinical sign of infection. Data on transfused blood products and blood cultures were retrieved from electronic hospital registries. Data on concomitant antibiotic use was recorded. Positive postoperative blood culture was the primary outcome of this study. Early or late postoperative death was the secondary outcome. Other outcomes are listed in Table 1 . Date of death were retrieved on January 2016 from the Finnish National Registry, Statistics Finland.
Statistical analysis was performed using SPSS statistical software (version 24.0, IBM Corporation, Armonk, New York, USA). Multiple imputation method with 5 datasets was used for missing data. Logistic regression with the backward stepwise method including pre-, intra, and postoperative variables with a p<0.2 in univariable analysis was used to identify predictors of positive blood cultures. The effect of positive blood culture on survival was assessed using the Kaplan-Meier method with the log-rank-test and the Cox proportional hazards method and adjusted for relevant baseline risk factors. The proportional hazards assumption was checked with log-log-survival plots. P<0.05 was considered statistically significant. Regarding the secondary outcome, 536 patients died after a mean length of follow-up of 5.5±2.5 years. Adjusted analysis including patients with or without blood cultures drawn showed that patients who had positive blood culture (HR 2.23, 95%CI 1.26-3.94; compared to those who had blood culture drawn; HR 2.10, 95%CI 1.18-3.71) and those who had negative blood culture (HR 1.63, 95%CI 1.20-2.22) had a higher risk of late mortality compared to patients who did not have blood culture drawn (5-year mortality: 44.7%, 19.8%, and 13.3%, respectively, log-rank p<0.001). Such an increased risk persisted also after excluding patients who died within 30 days from surgery (5-year mortality: 37.8%, 15.3%, 11.2% respectively, log-rank p=0.001; positive blood culture: HR 2.43, 95%CI 1.28-4.59; negative blood culture: HR 1.26, 95%CI 1.03-1.54).
Results

Blood
Discussion
This study showed that the yield of blood culture after CABG is rather low, but identification of blood stream infection is associated with an increased risk of late mortality (Fig. 1 ). This 
The association between blood transfusion and positive blood cultures is a novel finding.
Prior pooled studies demonstrated an increased risk of infection after blood transfusion [5, 6] .
Although the negative immunomodulation effect of blood transfusion in surgical patients cannot be ruled out [2] , contamination from RBC donors can be a source of blood stream infection. A recent study identified viable bacteria in 35% of RBC fractions from selfreported healthy donors [3] , with a large prevalence of Staphylococcus epidermidis. However, it is unclear whether blood transfusion may directly contribute to postoperative infection, or rather perioperative anemia and suboptimal oxygen delivery may trigger surgical site infections [7] .
This study showed that the yield of blood culture (3.5%) was lower than the one (9.8%) observed in a general cardiac surgery population [8] . However, herein we evaluated a homogenous patient series undergoing isolated CABG, which was less exposed to direct contamination of intra-cardiac structures and artificial prostheses, and theoretically at lower risk of blood stream infections. 7 The retrospective nature of this study is a limitation of this study. However, data on blood cultures, laboratory parameters, blood products and date of death are from prospective institutional and national registries. Furthermore, the association between positive blood cultures and RBC transfusion is not substantiated either by a direct proof of bacterial contamination of transfused RBCs or absence of any other source of infection. Therefore, the present findings should be viewed as hypothesis generating on the possible role of perioperative anemia, suboptimal oxygen delivery and exposure to blood products as triggers of postoperative blood stream infections.
In conclusion, RBC transfusion and deep sternal wound infection/mediastinitis are predictors of blood stream infection after CABG. Positive postoperative blood culture are associated with a remarkably increased risk of early and late mortality.
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